The study is focused on the synthesis of LaMO3 (M = Co, Fe, Mn) perovskite materials using combination of precipitation of precursors and mechanical milling at room temperature. Physicochemical properties of products at each step of preparation were studied by powder X-ray diraction, Mössbauer spectroscopy, infrared spectroscopy (in the middle and far regions) and X-ray photoelectron measurements. As-prepared perovskite powders are composed of nanoparticles with very ne crystallite size (about 15 nm) in all cases. The materials have also high dispersion, high extent of microstrains and high level of oxygen vacancies which is very important in relevance to their use as heterogeneous catalysts.
Introduction
The perovskite oxides have the general formula ABO 3 where A and B denote two dierent cations. The possibility of synthesizing perovskites by partial substitution of cations in positions A or B gives rise to preparation of compounds with unusual oxidation states in the crystal structure. Nowadays, they are intensively studied due to their physical properties like colossal magnetoresistance, ferroelectricity, superconductivity, etc. [15] . Dierent types of perovskites are used as sensors and catalyst electrodes in fuel cells [17] . Study of Fe-, Co-and Mnlantania-based perovskite oxides is one of the main focuses in this regard. In these materials both the bulkoxygen pathway and the interfacial oxygen reduction kinetics play an important role. It has been shown that surface processes such as the surface oxygen exchange and oxygen surface diusion inuence the catalytic performance of materials [27] . Oxygen vacancies can be formed by charge imbalances induced by doping of the materials. In perovskite-type materials, the creation of oxygen vacancies strongly depends on environment, temperature and the type and loading of the B-site cations.
Oxygen vacancy formation in Co, Fe, and Mn perovskitetype materials has been studied and the ease of forming oxygen vacancies has been found to increase in the following order: Mn <Fe <Co [2] . Such catalysts are also cheaper than the noble metal supported ones. 
Sample characterization
Powder X-ray diraction (XRD) patterns were collected using a TUR-M62 apparatus (Germany) with Co- Figure 2b shows the powder X-ray diraction of LaMnO 3 (PDF-75-0440). However in the diraction pattern of Co-containing perovskite it can be seen the registration of hydroxide phase in addition to the perovskite material (Fig. 3b) . According to the reference data [8] this can be avoided with treatment of initial material. (Fig. 3d) . Estimation of unit cell parameters and average crystallite sizes was done by evaluation of recorded spectra of obtained monophase materials (Figs. 1b, 2b, and 3d) . Calculated values are presented in the respective gures. The error margins are ±0.005 nm for unit cell parameters and ±3 nm for the average crystallite sizes.
Mössbauer spectroscopy
The Mössbauer spectra of iron containing samples were registered (Fig. 4) . They include superposition of doublet and sextet part. Spectra evaluation was done as an The measured BE of Mn 2p peak (Fig. 6b) is typical for Mn 3+ oxidation state. Figure 6b shows Co 2p 1/2 peak, too. The BE and line shape together with the existence of weak shakeup satellite at ≈800805 eV is typical for 
